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1 etk ocBOEHUS TUCITUILIHHBI



Llenbio mpenogaBanus TucHUILINHBL «Teropusnka» sBisercs u3ydeHue GpyHnaMeHTab-
HBIX 3aKOHOB II€PEHOCA TEIUIOThl, COBPEMEHHOIN TEOPHM TEIJI0O0OMEHa U MPUMEHEHUE UX B TEIJIO-
BBIX pacyeTax HarpeBa M OXJIXIEHUS Tell Pa3IuYHON (JOPMBI C pa3IMYHBIMU TEIUIO(PU3UICCKUMHU
CBOMCTBaMM; (POPMHUPOBAHUE Y CTYJEHTOB HAa OCHOBE PAllMOHAJIBLHON TEXHOJOTUH HAarpeBa MeTajuia
YMEHUH TEIJIOBBIX PacyeTOB; MPHOOPETEHNE HABBIKOB TEIUIOBBIX PACUETOB IOPENOK, (POPCYHOK H
TOpEeHHUs Ta3000pa3HOro, XKHUAKOI0 U TBEPIOrO TOIUIUBA.

2 Mecto aucuuniimHbl B cTpykrype OOII 6akanaBpuara

Kypc B1.b.16 «Temnoduszuka» BXoauT B 6a30BYI0 4acTh 00pa30BaTEILHON MPOrpaMMBl 110
HanpasieHuio nmoarotoBku 22.03.02 — «Metayprus», s npoduis noarotroBku O6padotka me-
TaJIJIOB U CIUIABOB JIaBJI€HUEM (IIPOKATHOE IPOU3BOJICTBO).

VYcnemnHoe ycBoeHHE MaTepualla MpeAnosaraeT 3HaHue CTYAEHTaMU OCHOBHBIX ITOJIOKEHUIN
cienyronmx aucuuiuinH: b1.5.09 Matemaruka: quddepeHunanbHoe 1 UHTErpajbHOE UCUUCIICHUS;
b1.b.10 ®usuka: TepMOAMHAMHUKA.

3HaHus, NOJIY4YEHHBIE CTYyI€HTaMU NP U3ydyeHuH Kypca «Temnodusnka» HeoOXOAUMBI A1
nocienyromero ocBoeHus nuctumine: b1.5.20 MonennpoBanue mporeccoB U 00bEKTOB B METa-
aypruv; b1.5.17 OcHOBBl MeTalIypru4eckoro IpOU3BOJACTBA; IPH BBINOJHEHUM HAay4HO-
HCCIIEIOBATEIIBCKUX U BBIITYCKHOM KBATM(UKAITHOHHON padoT.

Marepuan qUCUMIUIMHBI 6a3UpyeTCsl Ha paHee U3yYEeHHOM MaTepuane KoMIliekca o011eo0-
pa3oBaTeNbHBIX U CHEIHUAIbHBIX AUCHUILUINH, KOTOPBIH obecneunBaeT hopMupoBaHue TpeOyemMoro
YPOBHSI KOMIIETEHIIUM OOy4arollerocs M MOATOTOBKU OaKajJaBpOB [0 HANPABIECHUIO MOJArOTOBKU
22.03.02 — «Metammyprusy», 1uis npoduis noaroroBku O6paboTka METalIOB | CIIJIABOB JaBJICHU-
eM (IIpOKaTHOE MPOU3BOJICTBO).

3 Kommnerenuun odyuaromerocsi, popMupyemMblie B pe3yJabTaTe 0CBOCHHS TUCHHMIIUHBI
(Moay.si) M NJIAHMpPYeMble pe3yJIbTaThl 00y4eHu sl

B pesynbrate ocBoeHus quctumuimHbl «Temnodusnka» CTYIEHT J0JDKEH o0iafaTh Cleny-
FOIIMMH KOMIIETEHIUSIMH:

CrpyKTypHBII
DJIEMEHT [Tnanupyemble pe3ynbTaTbl 00yUeHHs
KOMIIETEHINH
OIIK-1. '0TOBHOCTBIO HCIOJIB30BaTh (DyHIAMEHTaJIbHbIE O0IIEHHKEHEPHbIE 3HAHUS
3HaTh: basoBble 3HaHUS B 00JaCTH €CTECTBEHHOHAYYHBIX AUCIMILINH; OCHOBHBIE IIPO-

OJleMbl €CTECTBEHHOHAYYHBIX IUCIUIUIMH;, OCHOBHBIE METOJbI PEIICHUS IPO-
0JieM eCTeCTBeHHOHAYYHBIX JUCIUTUINH.
YMeTs: Bri6pate MeToanku 0a30BbIX 3HAHUN B 0OJACTH €CTECTBEHHOHAYYHBIX JAHCIIH-
IJIMH; TPaMOTHO TOCTaBHUTh 3aJady, MOJ00paTh METOAWKY HCCIICIOBAHHS M
pElIeHUs MMOCTABICHHON MPOOIeMbl; TPAMOTHO TOCTABUTH 33/1auy, MOA0OpaTh
METOAMKY HUCCIEOBAHUS U PEIICHUs TOCTABICHHOW MPOOJIEMBI U PEUIUTh €&
pa3HBIMH CIIOCOOAMHU.
Bnanets: HaBpikamu mpoBefeHus aHaM3a MOCTABJICHHOMN 3aJja4; HABBIKAMH IPOBEJIE-
HUS aHaTu3a MOCTABJICHHOHN 3a/ladyv, BRIOOpAa METOAMKH PEIICHUS MMOCTaBIICH-
HOM 3a7]auM; HaBBIKAMHU TIPOBEJICHUS aHAJW3a MOCTABICHHOMW 3a/Jaduud, BhIOOpa
METOJIMKH PEIICHUs TOCTABICHHON 3a]]a4i U PEIIUTh €€ Pa3HBIMU CIIOCOOAMH.
[1K-4. T'0TOBHOCTBIO HUCIIOIH30BaTh OCHOBHBIC MOHATHS, 3aKOHBI U MOJIETTH TEPMOJIUHAMUKH, XHU-
MUYECKOW KMHETUKHU, IEPEHOCA TEIJIa U MaCChl
3HaTh: OcHOBHbIE OMpeIeleHHs] U MOHATUSL 0a30BbIX 3HAHUN B 00JIACTH €CTECTBEHHO-
Hay4HbIX AUCHUIUIMH. DYyHIaMEHTaIbHbIE OCHOBBI €CTE€CTBEHHOHAYYHBIX JUC-
LMIUIMH, OCHOBHBIE METO/Ibl PEIICHUS] TUIMOBBIX 33/1a4 MO W3BECTHBIM AJITOPUT-
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIINN

[Tnanupyemsble pe3ynbTaTbl 00yUeHHS

MaM MW IIpaBHJIaM. OCHOBHBIE 3aKOHOMEPHOCTH IIPOLECCOB MACCOIIEPCHOCA
MPUMCHUTCIIBHO K TCXHOJIOTHYCCKUM IIPpOLECCaM, OIMUCLIBATh, pACCYUTHLIBATL U
AHAJIIM3UPOBATh IIPOLECCHI IIEPEHOCA TCIIJIa M MACCBI, BBIACIIATH (baKTOpH,
ONnpeaAcC/ArmMne X MHTCHCUBHOCTD.

VYMerTb.

OOBSCHSTH TUITMYHBIC MOJICIIM 3a7a4 B 00JaCTH TEIJI000MEHa. 00CY)IaTh (-
(eKTUBHBIE CTIOCOOBI pemIeHus MpodIeM TermI000MeHa CTPOUTh U aHAJIU3UPO-
BaTh MaTeMaTHYECKHE MOJICIM TeIioMaccornepeHoca. Pacno3naBath 3¢ dek-
TUBHOE perieHne OT Hed()(HEKTHBHOTO, IPHU PEIICHUH 3a7ad CIOXKHOTO TEeIUIO-
oOMeHa.

Bnaners:

Crocobamu IeMOHCTpAIMKA YMEHUS BJIaJIeTh cOOpoM MH(GOPMALIUU JIJIST TEILIO0-
TeXxHH4YecKux pacuyéroB. Crocobamu cOopa u aHaM3a WHPOPMAIMU O TEILIO-
OOMEHHBIX TPOIECCaX KOHBEKIMEH, U3ITydeHUEM M TEIIONPOBOTHOCTRIO0. Me-
TOJIaMH pacyeTa MpOIeCCOB KOHBEKTHBHOTO TEIJIO- U MaccolepeHoca, nepea-
9H TeIlIa M3JIY9CHUEM U MOJICKYJISIPHOU TETUIONPOBOJTHOCTHIO.

4 CTpyKTYpa M cojiep:KaHue M CUMIIJIMHBI (MOAYJIAA) VIS O4HOI (hopMBbI 00yYeHUs

OO0mast TpyA0€MKOCTh AUCIHUILUIMHBI COCTaBIISIET 3 3.€., 108 uacos.
dopma NpoOMEKYyTOUHOW aTTECTAIIMU — YK3aMEH.

1. KonraktHas pabora — 54,15 akan. yacos:

— aynutopHas — 51 akaj. 4yacos;

— BHeayauTopHas — 3,15 akaj. 4acos.
2. CamocrostensHas pabora — 18,15 akan. gacos.
3. TloaroroBka k ’k3ameHy — 8,7 akaj. Jaca.

5 =
AynuropHas © dopma Te- 2 5
KOHTaKTHas paboTa | = X =
% O KYIIEro KOH- 2 =
(B axa. wacax) z F Bun camo- TpOJIs ycIe- 25
Pasznen/Tema qucruinin- ; B g . P y & E
HEL % _ S g CTOSITENbHOU Ba€MOCTH U o §
= o 5 & E = : paboThI MIPOMEXKY- . :
2 | & E % = § = TOYHO# aTTe- =
2 18 = 5| =+ CTaluN = 2
= O 2 3
Camocrosi- OIIK-1
Tema 1. TepmogumHammuka TenbHOE U3y-|KoHcmekT I1K-4
n MexaHumka TrasoB. Oc- YeHue  y4eO-|JIeKIUN; OTYET|3yB
HOBHBIE CBEACHUS. OH- HOH nuTepary-|mo maboparop-
Tanbmus, Teriora. OCHOB- 3 3 pel.  Ilpopa-|{HOWi  pabore;
HBIE YPaBHEHHSI TEUCHUS 00TKa  COOT-|pacueT TMpak-
raza. OCHOBHBIE CBEICHUS BETCTBYIOIINX |THYECKOTO 3a-
13 MEXaHUKH T'a30B. BOIIPOCOB pa3-|JaHusl.
nema 6
Tema 2. Pexumsbl aBHKe- Camocrosi- Koncnexr OIlK-1
HUS kuakoctH. Mcreue- TeIbHOE W3Yy-|neknuid; oruet|I[1K-4
HUE ras3a 4epe3 OTBEpCTHS. 4 4 yeHne  y4eO-|mo maboparop-|3yB
YpaBHeHue bepnynnu. HOW JUTEepaTy-|HOW  paborte;
CrpyitHoe IBM)KEHHE rasa. pbl; TOATOTOB-|pacyeTr MpakK-
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' =
AyauropHas S 2 =
YAUTOP S = dopwma Te- =
KOHTaKTHas paboTa | & X% =
® O KYIIIETO KOH- 25
(B akaz. yacax) S < Z 2
T = | Bungcamo- TPOJIS yCIIe- > ©
Pasnen/rema qucruiuim- B g . o=t
& O | CTOATCIBHOW | BacMOCTH U 5 =
= 5 | s u| EE 2
= 5| EE|S < paboThl MIPOMEKY- s
m o
2 |8E| 25|52 TOYHOM arTe- =
) SRl 85|l 28 %’
= © % S § = CTaluu C:)( =
=
= (@] X o
Tero- m MaccormepeHoc. Ka K mabopa-|THYECKOro 3a-
SIBnenus, 3aKOHBI M ypaB- TOPHOU pabo-|JaHusl.
HEHUSl TepeHoca Belle- te. [Ipopabor-
CTBa, TeIJIJa U HMITYJIbCa: Ka COOTBET-
TEIIONPOBOAHOCTh, KOH- CTBYIOIIIUX BO-
BEKILIMsI, U3NydyeHue, nud- IIPOCOB pasjie-
by3us. na 6
CamocTos- OIIK-1
TEJIBbHOE U3Y- [1K-4
JeHHue e0- 3yB
Tema 3. TemnonpoBoj- Hoi HHTey:T Koucnekt y
HocTh.  Juddepenmmans- paty JEKUUH; OTYeT
PBI; TOJTOTOB-
HO€ YpaBHEHHE TEIUIONpPO- ka K naGopa.| O nabopaTop-
BOJHOCTH. TemniaonpoBoj- 4/41 | 4/41 TODHOI ago HOU  paborte;
HOCThb TIPH CTAIlMOHAPHOM Tep ho 1:160T pacyer Tmpak-
U HECTaIlMOHAPHOM PEXKHU- Ka. IZEOI())TBGT THYECKOTO 3a-
Mme. Tertonepenaya. CTBYIONIX BO TaHuA.
IPOCOB pasfe-
ma6
N Camocros- OIIK-1
Tema 4. KoHBEKTHUBHBIH TeNbHOE I3 K-4
TEIJIO- W MAacCCOIMEePEHOC qeHMe e%] VB
pu CBOOOIHOM M BBIHYXK- Hoil nHTesz Koncnekr y
JICHHOM Te4yeHuu. ['mapo- . HozlrgTo?al JIEKITUHA, OTYET
IUHAMHAYECKAN W TEIUIO- Ea’K 1a6ona-|™° naboparop-
BOIl IOTrpaHUYHBIE CJIOU. 2 2 TOPHOI al6)o HOM  palore;
PagnannoHHBIH TEILUIO- H p P pacuer mpak-
te. IIpopabot-
MmaccorepeHoc. OCHOBHBIE «a coorer. |THIECKOTO  3a-
MMOHATHS U 3aKOHLI. BUbl CTBYIOMIX BO TaHuA.
JTYYUCTBIX IIOTOKOB. . o}cf:I(())B e
CI10KHBIHN TEIIOO0OMEH. nap 6 p
Camocros- OIIK-1
TEIbHOE U3Y- [1K-4
yeHHE €0- 3yB
. YA K oncnexr y
HOH JHTepary- N
Tema 5. Temmoreneparus ) JIEKIIUH, OTYET
3a CUET C)KUTaHUS TOILIHU- DB, TOATOTOB~ | o raGopatop-
Ka K Jiabopa- patop
Ba. OCHOBHBIC XapaKTepH- 2 2 TopHoii  pabo-| TN pabore;
cTukd TomumBa. (OCHOBEI Tep o 1; 6o |PACIET  TIpaK-
TEOPUU TOPEHUA. Ka' IC):OIZTBCT TUYECKOTO 3a-
TaHUA.
CTBYIOIIIUX BO-
MIPOCOB  paszfie-
1a 6




1 =
@] —
2 =
AynuTtopHas S Dopwa Te- <=
KOHTaKTHas pabora | & X =
® O KYIIIETO KOH- 25
(B akaz. yacax) S < Z 2
Z 7| Bunx camo- TpOJIs ycre- > 0
Pasnen/rema qucruiuim- E o o g« =)
HEL N S g CTOSAITEIbHOU Bae€MOCTHU U o §
§ : = & = g ®© paboThl IIPOMEXY- :
= 23] o
g |8 E| Ex5| 5= TOYHOI aTTe- ol
o S| I | &= e
S | g=| &3 S¢E CTALNH =0
= @) ~ 3
Camocrosi- Koncnekr OIIK-1
Tema 6. PacueTsl momHOTO ..
TeIbHOE W3Yy-|nekuui; oruet|I[1K-4
U HENOJHOTO0  TOpeHUus
. yeHue  yueO-|mo saboparop-|3yB
TOIUIMBA. Y CTPOMCTBA JIA . .
2 |221 | 22N HOHM JuTEepary-{HOW  pabore;
ckuraHusi ToriuBa. Ter-
pBI; TOATOTOB-|pacyeT TpaK-
JOTeHepanus  3a  CYeT
Ka K Jiabopa-|THYecKoro 3a-
JIEKTPOIHEPTHH. .
TOPHOH paboTe | 1aHusl.
Camocrosi- OIIK-1
TEIIbHOE  BbI- [1K-4
MOJTHEHHE 3yB
KOHTpOJIbHOM (Pacyer  KoH-
KoHTtposbHas padota 3,15 |pabotel. IlIpo-|TponbHON pa-
paboTka coOT-|OOTHI.
BETCTBYIOIIUX
BOIIPOCOB pa3-
nema 6
DK3aMeHalu-
IIpomexxyrouHast arrecra-
35,7 DK3aMeH OHHAsT  BEJO-
s (PK3aMeH)
MOCTb
Htoro 17 |17/61|17/61| 18,15

5 O6pa3oBaTesibHbIe H HHPOPMAIIMOHHBIE TEXHOJIOTHH

Jlns perieHust MpeayCMOTPEHHBIX BHUJOB y4eOHOHM paOoThl MpH W3YYE€HUH AUCLUILIMHBI
«Temnodusuka» B kauecTBe 00pa30BaTENIbHBIX TEXHOJIOIMH UCIIOJIB3YIOTCS KaK TPAAUIIMOHHBIE, TaK
U MOJAYJIbHO-KOMIIETEHTHOCTHBIE TeXHOIOoruu. [lepenaya HEOOXOAMMBIX TEOPETUUYECKUX 3HAHUHA U
(dbopMHpoBaHUE MPEACTABICHUN 110 KypCy MPOUCXOJUT C MPUMEHEHUEM MYJIbTUMEAUHHOTO 000py-
noBaHMsl. JIEKIMOHHBIN Marepuall 3akperuisieTcs Ha J1abopaTOpHBIX padoTax, IZie NpUMEHSETCs
COBMECTHas JE€ATENbHOCTh CTY/IEHTOB B IpYIINE, HAllpaBJeHHasl Ha pelieHue oOuiel 3a1auu myTem
CIIOKEHMS Pe3y/IbTaTOB MHAMBUAYAJIbHON paOOTHI ujieHOB rpymimbl. st pa3BUTHS U COBEpIICH-
CTBOBAaHUSI KOMMYHHUKATUBHBIX CIIOCOOHOCTEH CTYJIEHTOB OPTaHU3YIOTCS MPAKTUYECKHE 3aHATHS B
BUJIE TUCKYCCHUM, aHalIu3a pealbHbIX MPOOJIEMHBIX CUTYyallMi M MEXIUCHMILUIMHAPHBIX CBSI3eH W3
pa3NMYHBIX OOJIacTeil B KOHTEKCTe pemaeMoil 3amauu. CamoctosiTenbHas paboTa CTUMYIMPYET
CTYJEHTOB K CaMOCTOSTEIbHON MPOpadOTKe TEM B Ipoliecce HamucaHus pedepaToB, MOATOTOBKU K
JUCKYCCHSIM, U TECTUPOBAHMIO.

6 YueOHO-MeTOIMYeCKOe 00ecleyeHne CaMOCTOsITeIbHOI padoThl CTY/IEHTOB

OneHouHBIE CPEACTBA JUISl TEKYIIET0 KOHTPOJS YCIEBAEMOCTH, IPOMEKYTOUHOM aTTecTa-
I[UU 110 UTOTaM OCBOEHUS TUCLUUTUIHHBIL:

1. OcHOBHBIE 3aKOHOMEPHOCTH MEXaHUKH TEUHBIX T'a30B.

2. CBOOOJIHBIE W YACTUYHO OTPAaHUYCHHBIE CTPYHHBIC TCUCHHUS.

3. OrpanudeHHbIe CTpYyHHbIE TeUeHUsI. IHKEKTOp U 35KEKTOP.



4. IloTepu sHEPruu Npu JBUKEHUU Ta30B.

5. Bunel nepenoca tenotbl. OCHOBHBIE IOHATHS U OIPECIICHUS.

6. uddepenunanbHoe ypaBHEHUE TEIIONPOBOIHOCTHU. [ paHHUHBIE YCIIOBUSI.

7. Koo duiumeHT TerionpoBOAHOCTH cTaleii u (pakTOpsl, BIHUSIONINE HA HETO.

8. CtanmoHapHas U HecTallMOHapHasl TEIJIONPOBOJHOCTh

9. KOHBEKTHBHBIH TEMJI000MEH MPU CBOOOJHOM M BBIHY)KJICHHOM JIBUKEHUU Ta30B.

10. KpurepuaibHble ypaBHEHHsS] KOHBEKTHBHOT'O TEIIOOOMEHa.

11. TennooOMeH u3ydyeHHEeM. BUIbI Ty4HCTHIX TTOTOKOB.

12. OcoOGeHHOCTH M3ITYYCHHS Ta30B.

13. TerooOMeH H3Ty4yeHHEM MEXIy TelIaMH, HMPOHU3BOJIBHO PACIOJIOKEHHBIMH B IIPO-

CTPaHCTBC.

14. YrnoBbie KO3 GUIMESHTH U3TYICHUSI.
15. TermooOMeH H3Ty4eHUEM NPU HATUYUU SKPAHOB MEXY IIOBEPXHOCTSIMH.
17. OcHOBBI Teopuu Moa00Ms U MOACTUPOBAHUS TEIUIOTEXHUYECKUX U TEIUIOIHEpreTHYe-

CKHUX IIPpOLECCOB U O60py,HOBaHI/IH.

T'MH.

18. OcHOBBI pacueTa HarpeBa «TOHKUX» U «MAaCCHUBHBIX» 3aTOTOBOK.
19. Xumuyeckas sHEprHs.
20. Pazpymenue u 00pa3oBaHuE MOJICKYJSIPHBIX CBsi3eil. BrelieneHne u moriomeHue sHep-

21. OCHOBHBIE PHEPTETHUECKUE PECYPCH XUMHUECKUE PEAKIIMH YHEPTETUKH.
22. OCHOBHBIE YCTPOMCTBA FeHEPALIUU U HCIIOIb30BAHMSI XUMUYECKON YHEPTHH.
23. Pa3zpymienne u 00pa3oBaHne aTOMHBIX CBSI3EH.

24. BpijienieHue | MOTJIOIICHUE SHEPTHH.

24. ConmHevHOE M3TyYCHHEe. XapaKTePUCTHKA.

25. AkkymyaupoBaHue Teria. THITbI aKKyMYJISITOPOB.

26. TerioBast SHEPTHUsL OKPYKAFOIICH CPEIIBI.

7 O1ieHOYHbIE cpeacrea AJid MpoBEACHUSA HpOMe)KyTOqHOﬁ aTrrecranum

a) Hﬂa}mpyeMble Pe3yJabTaThbl oﬁyqemm H OHECHOYHBIC CpeAcTBa IJA IPOBCACHUSA

NMPOMEKYTOYHOM aTTeCTAlluM:

CrpyxrypHb1ii Ilnanupyembie pe3yiab-
3JIEMEHT OueHo4HBbIE CpPeCTBA
TaThl 00y4eHHs

KOMIIETeHIIUH

OIIK-1. T'0TOBHOCTBIO HCIIOJIB30BaTh (hyHIaMEHTaJIbHbIE OOIIENHKEHEPHbIE 3HAHUS

3HaTh: bazoBele 3HaHMs B 00ia- | Ilepeuens meopemuueckux 60npocos K IK3ameny:
CTM  ecTeCTBeHHOHayd- | 1. TepMonuHaMMKa U MEXaHHUKa ra3os.

HBIX JMCUUIUINH; OCHOB-|2. DHTANBINSA, TEIUIOTA.
Hble Tpobaembl  ecte- | 3. OCHOBHbBIE ypaBHEHHs TEUECHUS Taza.
CTBEHHOHayu4HbIX  Juc-|4. OCHOBHbIE CBEJIEHUS U3 MEXaHUKH Ia30B.
LUIUIMH; OCHOBHBIE Me- |5. PeXXUMBI ABMKEHHS HKHUJIKOCTH.
TONBI penieHust mpobieM | 6. Mcreyenue raza uepes OTBEpCTHSL.
€CTECTBEHHOHAYUYHBIX 7. YpaBHenue bepnymnu. CtpyiiHoe JBH)KEHHUE rasa.
JUCIIATLIINH. 8. Temto- 1 MaccorepeHoc.
9. SIBnenus, 3aKOHBI W ypaBHEHHs IlepeHoca Bellle-
CTBa, TEIJla M HMMITYJbCa: TEMJIONPOBOJHOCTb, KOH-
BEKLUs, U3JTydeHue, 1updysus.

YMers: BeiOpate meronuku Oa- | Ilpumepnoe npakmuueckoe 3adanue 01s IK3AMeHa:
30BBIX 3HaHUU B oOnacTH | 1. B kakux eauHuIax u3mepseTcs KOJIMYeCTBO TEIUIo-
€CTECTBEHHOHAYYHBIX TBI?

JUCHUIUINH;  I'paMOoTHO [ 1. °C;




CTpyKTYypHBIi
3J1eMeHT
KOMIIETEeHIIUH

ILnanupyemsie pe3yib-
TaTbl 00y4YeHUs

OueHo4YHbIE CpeAcTBA

HOCTAaBUTH 3aj]lady, MOA0-
OpaTh METOIUKY HCCIe-
JOBaHUSI M pEIIEHUs TI0-
CTaBJIICHHOH IPOOJIEMBI;
IPaMOTHO TIOCTaBHUThH 3a-
nady, mono0OpaTh MeTo-
UKy WCCIICIOBAaHUS M
peLIeHUs] TOCTABJICHHOM
npoOJeMbl U PEUIUTh €&
Pa3HBIMHU CTIOCOOAMH.

2 KI/M;
3. JIx;
4, H/m

2. TerIonpoBOHOCTh KAKUX MaTepPHAIOB HAKOOJIb-
mas?

1. MeTannos;

2. I'a30B;

3. TBepAbIX TEN - AUIIICKTPUKOB;

4. Kugkocreil.

3. OT KaKux mapaMmeTpoB 3aBUCUT KOA(DPHUIIMEHT TeT-
JIOTIPOBOJHOCTHU?

1. Ot BUa IBUKEHHUS KUIKOCTH,

2. Ot Temneparypbl ¥ GU3NIECKUX CBOICTB Be-
IIECTB;

3. OT Macchl | IUIONIAIA MTOBEPXHOCTH TeJa;

4. OT KOoIMYeCTBA MOABEICHHON TEILIOTHI.

4. Kakoe u3 YpaBHCHHE INIOTHOCTHU TCIIJIOBOI'O ITIOTOKA
COOTBCTCTBYCT NICPCHOCY TCIJIOTHI TCIIOIPOBOJIHO-
CTBbIO UCPEC3 OI[HOCJ'IOﬁHym IJIOCKYIO CTCHKY:

1)
1. q :z(tz _t1);
2. q =-Agradt;
3. q=05(t2 _tl);

A
4. q==(t -t,).

o
5. Ilo xakoMy U3 ypaBHEHUH PaCCYUTBHIBACTCS TEIUIO-
nepeaayda 4yepes3 CTeHKY?

_ //L(tcl T ZLc2)
q =

1. S
A — 7
2. g = cl § ;En+1)
2.2
A —17
3. — I)IC] :)ICZ
T s 1
o, A o,

6. Yka3aTh, KAKOMY UHTEpBaJy 3HAUCHUN KO3PPUIIH-
€HTa A COOTBETCTBYET TEILUIONPOBOJHOCTH CTaJIEH.

1. 20-50Bt/(m°C)

2. 0,07-4Bt/(m°C)

3. 0,007 -0,07 Bt/(m °C)

7. B xakux equHUIAX U3MepseTcst Kod((HUITUEHT TeTl-

JIOTPOBOAHOCTH?
Bm
1. —
M
Bm
2. —
M~epao




CTpyKTYypHBIi

ILnanupyemsie pe3yib-

3JIeMEHT OueHoYHBbIE CpeICTBA
KOMITETeHITHH TaTbl 00y4YeHUs
M-2epao
4, Bm .
8. Koo dunuenr remnonepenaun xapakrepusyer UH-
TEHCUBHOCTb ME€pPEauH TeTUIOTHI:
1. Ot omgHOM cpepl K APYroi;
2. BHyTpu TBEpAbIX CTEHOK;
3. Ot ogHO# cpenbl K APYroi uepes pa3aeinu-
TEJBHYIO CTEHKY;
4. OT XUIKOCTEH K TBEpABbIM CTCHKAM.
9. Yucno ®ypre onpenenser:
1. PexxumM nBUKEHUS )KUJIKOCTH;
2. TepMUYeCKyr0 MAaCCUBHOCTH Tell;
3. bespa3zmepHoe BpeMs HarpeBa,
4. duznyeckue mapaMeTpbl BelecTBa.
Bnaners: Hassikamu nposenenus | llpumep 3ad0anus na pewenue 3aoay u3 npogeccu-

aHalIM3a IIOCTaBICHHOM
3a7a4l; HaBbIKAMH MPO-
BEJACHHMS aHalIM3a IIOo-
CTaBIICHHOH 3aJ1a4H, BEI-
0opa METOJIMKHU PEIICHUS
IIOCTAaBJICHHOM  3aJadYH;
HaBbIKAMH  IPOBEICHUS
aHajau3a IMOCTaBJICHHOMU
3a/1auM, BbIOOpa METOM-
KU pEUIeHUs MOCTaBJICH-
HOU 3aJa4¥ U pPELIUTH €€
pPa3HBIMHU CIIOCOOAMH.

OHAIbHOUL 0O1acmu:

3anava 1. Ilnockas meyHas CTEHKa COCTOUT U3
CJIOSl OTHEMOPHOro MaTepuana TOJNIIMHOW Si, M H
TETJION3OJISIITIOHHOTO CJI0sT ToNuHON Sz, M. Koad-
(bUIUEHTH! TEIJIONPOBOJHOCTH CJIOEB PABHBI: MEPBO-
ro A,, Br/(m K), Broporo 4,, Br/(m K). Temneparypa
ra3oB OMBIBAIOIIMX BHYTPEHHIOIO  ITOBEPXHOCTH
cTeHKH tr, C; K03((UIMEHT TEII00TAa4H K BHYTPEH-
Hell creHke «,, BT/(M'K); oT HapyxHOHIl cTeHKH K
BO31yXy «,, Br/(Mm'K). Ilnomane cren f, m. Tem-
nepaTypa BO3AyXa, OMBIBAIOLIETO HApPYKHIOK IO-
BEPXHOCTh CTEHKH tg, °C.

Heob6xonumo onpenenuts:

a) o0Iiee TEeTIOBOE COMPOTUBIIEHUE OT Ta30B U
BO3AyXy - R, O0muii koapduuueHT temonepenadn
K, NmIoTHOCTH TEMIIOBOTO TMOTOKAa ( W KOJHYECTBO
TEIIOTHl Q, TepseMoe CTEHKOM MpH TpeX BapHaHTax
yKa3aHHBIX B Ta0OIUIE 2;

0) HaliTH TemIiepaTypsl B CTbIKe cioeB tl, t2 ,t3
JUTS TeX YK€ BapUAHTOB;

B) TIOCTPOUTH JIJISi TPETHETO BapuaHTa TpaduKu
pacrpeneneHus TEMIepaTypbl B KoopauHarax t-S u t-
R; cpaBHUTH ¢ TemmepaTypamu, MOJTYYCHHBIMH aHa-
JUTHYECKUM IyTeM ( 1o hopmynnam);

I') ONpeAETUTh CHUKEHNE OTEPh TEIlIa BO BTO-
pPOM W TPEThEM BapHAHTaX IO CPABHEHUIO C MEPBBIM
(B mpouenTtax). [lorepu mpu mepBoM BapHaHTE MpPH-
auMarorcs 3a 100%;

1) pe3yiabTaThl pacyeToOB MPEJCTaBUTh B BUJEC
tabmuiel 1 (Tlpun. 1.) m caenate  BBIBOABI O POJIH
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CTpyKTYypHBIi
3J1eMeHT
KOMIIETEeHIIUH

ILnanupyemsie pe3yib-
TaTbl 00y4YeHUs

OueHo4YHbIE CpeAcTBA

TEIJIOBOM M3OJISIUU JIJIsl CHUXKEHUSI TOTEePhb TeIlia ue-
pe3 kinaaky. BapuanTsl 3amaum naHbl B Tabnuie 2
(ITpun. 2).

IIK-4. '0TOBHOCTBLIO HCIIOJIF30BaTh OCHOBHEIC IOHATHA, 3aKOHBI 1 MOACIIU TCPMOANHAMHKHU, XU-
MHYECKOM KHHCTUKH, ICPCHOCA TCIIJId U MACChI

3HaTh: OcHoBHble onpexaencHus | Illepeuens meopemuueckux 60npoco8 K IK3ameny:

1 noHATHs 0a30BBIX 3Ha- | 1. TermonpoBogHocTh. Auddepennunanbaoe ypaBHe-
HUH B 0O0JIaCTH ecCTe- | HUe TeIJIONPOBOHOCTH.

CTBEHHOHAyuYHbIX  Juc-|2. TermnonpoBOAHOCTh MPHU CTAllMOHAPHOM M HecTa-
[UTUTAH. DyHIaMEH- | IHOHAPHOM PEXKHIME.

TajgbHble OCHOBBI ecTe- 3. Temnonepenaua. KOHBEeKTUBHBIN TEIUIO- U Macco-
CTBEHHOHAYYHBIX  JHC- | IEPEHOC MIPH CBOOOTHOM U BHIHYKJICHHOM TCUCHUHU.
UUIUITMH, OCHOBHbIE Me- (4. ['maponnHaMuyecKuil U TEIUIOBOM MOTrpaHUYHBIE
TOJBI PEIICHUSI TUITOBBIX | CIIOH.

3a/1a4 MO M3BECTHBIM al- (5. PanuanuonHblil Terio- u MaccorepeHoc. OCHOB-
TOPUTMAM ¥ TIPaBHJIAM. | HbIC TIOHSTHS U 3aKOHBI.

OcHoBHbIE ~ 3aKOHOMED- | 6. BUABI Ty4HCTHIX TOTOKOB.

HOCTH TPOIecCOB Macco- | 7. CIIOXKHBIH TETII000MEH.

nepeHoca mnpuMeHutenb- (8. Terorenepanus 3a cuer cxuranus torumba. Oc-
HO K TEXHOJOTUYECCKHUM | HOBHBIC XapaKTEPUCTUKH TOTUIHBA.

mpoleccaMm, OIUCKHIBaTh, [ 9. OcHOBBI Teopuu ropeHus. PacueTsl moaHOro U He-
paccUMTHIBAaTh W aHAJH- | TOJIHOTO TOPEHUS TOILIUBA.

3upoBaTh mporecchl Ie-|10. YerpoiicTBa Ans ckUraHus TOIuBa. TersoreHe-
peHoca Terjia M MacChl, | palus 3a CUeT AJIEKTPOIHEPTUH.

BBIJICTISITh (bakTopsl,

OTIpE/ICTISAIONINE WX WH-

TEHCUBHOCTb.

YMmeTh: OOBACHATH tunuuHsle | Ilpumepnoe npakmuueckoe 3a0anue 0151 IK3AMeHA:
Mozenu 3anad B obnactH | 1. [Tpu kakux 3HaueHusx yucna buo teno spusercs
TEIJI000MEHa.  00CYX- | TEpMUUYECKH TOHKHUM:
natb 3¢dexTuBHbie crno- | 1. Bi —>0;

COOBI pemieHus] mpodieM | 2. Bi —> o0;
TEMI000MeHa CTPOUThH U | 3. Bi <0;
aHAIIM3UPOBATh MareMa- |4, Bi <0,25.

TUYECKHE MOJIEIHN Tell-
nomacconepeHoca. Pac-
no3HaBath 3(QeKTUBHOE
pemenue 0T Hedpdek-
THUBHOI'O, TPU pEIICHUU
3aad CII0KHOTO TeIlIo-
oOMeHa.

2. Kakoe 9rcio noo0ust SBIsieTcs OnpenensieMbIM
Ipu pacy€Tax KOHBCKTUBHOT'O TCHHOOGMCHa?
1. Pr;

2. Nu ;
3. Re:
4, Gr.

3. Kakum ypaBHEHHEM MTOIOOUS XapaKTePH3yeTCs
BBIHY/ICHHAs1 KOHBEKIIMs?

1. Nu= f(Gr,Pr);

2. Nu = f(Re,Pr);

3. Nu= f(Fo,Pr);

4. Nu= f(Bi,Pr)

4. Kakue 3HaueHUs Re cOOTBETCTBYIOT TypOyJIEHTHO-
MY PeKUMY JABUKEHUS KUIKOCTH B TpyOax (KaHamax)

11



CTpyKTYypHBIi

ILnanupyemsie pe3yib-

JIEMEHT OueHovHbIe CpeaCTBa
TaTbl 00y4YeHUs
KOMIIeTeHIIUH
1. Re >1300 ;
2. Re <9300 ;
3. Re >10300 ;
4, Re > 2300 .
5. Yucno Pelinonbpaca onpenensercs o hopmyse
wd wd
1. Re=— 2. Re=—
Y7, v
d ]
3. Re= = 4. Re=—
W w
6. Kakoe 3Ha4eHne HoriIomareIbHON CIIOCOOHOCTH
uMeeT a0COJIFOTHO YEPHOE TEJO:
1. A<,
2. A=0;
3. A=1;
4, A>1
7. Kako# U3 mpuBeACHHBIX 3aKOHOB IPUMEHSIETCS IS
pacueToB TEIJI000MEHa U3TydyeHUueM?
ot
1. = —A—
4 on
2. q=oalt.—t )
T 4
3. q=¢&%c,(—)
“°100
8. Kakwue ra3pl 005agaroT u31y4aTeabHOM U MOrjomia-
TEABLHOM CITIOCOOHOCTHIO?
1. He, Ar, Ne;
2. N2, Oz, H2
3 H>O, CO2, SOz
Bnanets: Cnocobamu nemoHctpa- | Ilpumep 3adanus Ha pewenue 3aoau u3 npogheccu-

MM YMEHHUS  BIAACTh
cobopom uH(popMauu
JUIS  TeTUIOTEXHUYECKUX
pacu€toB.  Cnocobamu
cbopa u ananuza uH)Op-
Maluu O TemIo00MeH-
HBIX MpoIleccax KOHBEK-
IHe, W3Iy4CHUEM U
TEIMJIONPOBOJHOCTHIO.

Meronamu pacuera mpo-
LIECCOB  KOHBEKTUBHOTO
TEII0- U MaccolepeHoca,
nepenavyn Terja u3nyde-
HHEM H MOJICKYJISPHOMI
TEIJIONPOBOJHOCTHIO.

OHAIbHOIL 0Oacmu:

3anava 2. B neub ¢ nocTostHHON TemnepaTypoi
ta¢, °C, nomenaercs CTaabHON LHUIMHIP AMAMETPOM
D, M. HagasnibHas Temneparypa MeTaula COCTaBIISET
taay, °C Koa¢duiimeHT TermnonpoBoIHOCTH CTAIH Acr,
Bt/(m rpan); temnoemkocth Cer, KJDK/(Kr Tpan),
IJIOTHOCTH PCT, KI/M°. Koo puimeHT Tenmooraaun ot
NeYHbIX ra3oB o Ompenenuts BpeMms HarpeBa T, 10
MOMEHTa JOCTHMXKEHHUS TeMIeparypbl tmos, 0C
.TEMIIEPATypPy LIEHTPA tyenr B MOMEHT BBIJJAYM METasIa
u3 neuyn. Temnodusznyeckue mapamerpbl CTald: KO-
b PUITMEHT TETIONPOBOTHOCTH Acr, TETUIOEMKOCTH
Cer, TUIOTHOCTD Pcr, CYUTATH HE3ABUCAIIMMU OT TEM-
nepaTypel.

Paccuutarth TemmepaTypHOe I0JI€ HEOrpaHU-
YEHHOTO IWJIMHAPA U1 3Ha4eHWM paguyca r=r0 r=

12



CrpykTypHbIi ILnanupyemsie pe3yib-
3JIeMEHT OueHoYHBbIE CpeICTBA
TaTbl 00y4YeHUs
KOMIIeTEeHIIUH
1 2
r r==r
3, 3 , r=R o dbopMynaM U cpaBHUTH C pac-
CUMTAHHBIMHU Orop, Ouenr, tuenr MO nuarpammam J[.B.
bynpuna. BapuanTel mpeactaBieHsl B TaOimie 3.
(ITpun. 3).
[Tpuioxenue 1
Temneparypa, °C
BapuanTs! 3anaun R K q Q P S S S
1 |Bbe3 TennoBoii H30ISAINH
TEIUIOBHIE MOKA3aTeNu
TEMIIEPATypPhl OJIYYCHHBIC
AHATUTUYECKU
rpaduvecKu
2 | C TemoBo# M30MSIHMEH
TEIJIOBBIC MOKA3aTeIn
TEeMIIEPATypPhl OJIYYCHHBIC
AHATUTUYECKU
rpaduvecKu
3 |C ynBoeHHOM TEMJIOBOM M30JISIHMEH
TETUIOBBIC MOKA3aTeIn
TEeMIIepaTypbl NOJTYYEHHBIE
AQHATUTUYECKU
rpaduyecku
4 | CHIKeHHe MOTePh TEIUIOTHI MO CpaB-
HEHHUIO:
C IEPBBIM BapHaHTOM
C BTOPHIM BapUAHTOM
C TPETUM BapHAHTOM
[Tpunoxxenue 2
Ne Jlannbie ycinoBus 3agaum Nel
Bapm_mTa St S2 : A, b, b, 0L, 02, f
M M Bt/MK | Br/MK °C °C Br/m’K | Br/m’K
1 0,23 0,115 1,0 0,1 1000 15 100 20 15
2 0,23 0,23 1,2 0,1 900 10 120 20 12
3 0.46 0,065 0,9 0,3 1200 20 80 19 18
4 0,46 0,115 1,3 0,2 1350 5 150 18 15
5 0,345 0,23 1,2 0,4 850 10 120 20 11
6 0,23 0,115 1,1 0,3 850 8 110 21 10
7 0,345 | 0,065 1,4 0,2 900 20 130 17 14
8 0,46 0,10 1,6 0,1 1200 30 100 15 17
9 0,23 0,130 1,1 0,15 900 10 120 15 13
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10 0,46 0,23 1,0 0,3 1300 15 140 16 12
11 0,46 0,13 0,9 0,35 1200 10 130 17 15
12 0,46 0,10 1,0 0,25 1250 5 115 20 18
13 0,23 0,23 11 0,3 800 15 100 19 10
14 0,23 0,115 0,9 0,3 800 20 110 15 12
15 0,345 0,10 1,2 0,1 1000 30 115 15 14
16 0,345 0,23 1,0 0,2 1100 10 110 18 10
17 0,345 | 0,115 1,3 0,2 1000 10 125 20 11
18 0,46 0,23 11 0,1 800 5 100 20 18
19 0,46 0,115 13 0,2 1000 20 15 17 20
00 0,23 0,23 11 0,1 800 5 100 20 18

[Tpunoxenue 3

No ta(p D thau Acr Cer Per o tros
1 1300 0,24 14 30 0,54 7820 250 1200
2 1200 0,17 20 28 0,50 7840 200 1120
3 1100 0,15 40 35 0,63 7800 180 1040
4 1400 0,30 60 28 0,61 7850 310 1250
5 1400 0,25 12 25 0,57 7810 350 1100
6 1400 0,28 50 29 0,54 7800 340 1200
7 1300 0,32 10 30 0,52 7780 300 1150
8 1300 0,23 20 25 0,62 7820 280 1200
9 1300 0,20 25 33 0,60 7850 270 1250

10 1250 0,24 24 35 0,55 7850 260 1150

11 1250 0,18 20 27 0,51 7800 250 1100

12 1250 0,19 10 29 0,54 7790 255 1050

13 1200 0,30 17 25 0,60 7800 240 1080

14 1200 0,35 15 30 0,52 7850 250 1100

15 1200 0,23 20 20 0,61 7820 240 1120

16 1150 0,19 30 18 0,53 7830 200 1060

17 1150 0,15 25 23 0,55 7840 210 1050

18 1150 0,20 14 24 0,60 7800 220 1080

19 1200 0,30 24 28 0,63 7850 240 1100

20 1400 0,25 12 25 0,57 7810 350 1100

21 1200 0,30 15 25 0,60 7800 240 1080

22 1150 0,20 14 24 0,60 7800 220 1080

0) Ilopsanok nmpoBegeHUs1 MPOMEKYTOUYHON aTTeCTAIlUU, IOKA3ATeJM U KPUTEPHUH Olle-
HUBaHUA.

st monmyyeHus sK3aMeHa Mo AUCHUIUIMHE CTYJIEHT JOJLKEH MOKa3aTh CIEAYIONIUE 3HAHUSA,
YMEHHsI U HaBBIKH IO UCTOJB30BAHUIO M BHEJPEHUIO PE3yJIbTaTOB 00pa30BaTENIbLHOMN NEATEIbHO-
CTH:

— Ha OLCHKY «OTJIHYHO»:

CTyaeHT A0KEeH TIOKa3aTh YPOBEHb 3HAHUHW HE TOJILKO Ha YPOBHE BOCITPOU3BEIICHUS U 00b-
SICHEHUsI MH(QOPMAIINH, HO U MHTEJUICKTYaIbHbIE HABBIKK PEIICHUs MPoOIeM U 3a/1ad, HaX0XKICHUS
YHUKAJIBHBIX OTBETOB K MpOOeMaM, OIEHKH U BEIHECEHUSI KPUTHUECKUX CYXIACHUH; CTYACHT J0JI-
JKEH TPEIOCTaBUTh BBHITIOTHEHHOE 33/1aHKe, B KOTOPOM OBLITN OBl OTpaKE€HBI MPOOIIEMBI, KaCArOIIHe-
C4 BCEX aCMEKTOB U3y4aeMOW TUCIHUILINHBI.

— Ha OLICHKY «XOPOLIO):
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CryneHT Bilafic€T TEPMUHOJIOTHEN U3y4aeMOW IUCLHUIUIMHBI, CTYIEHT MOXKET I10Ka3aTh 3Ha-
HUSl HA YPOBHE BOCIIPOM3BEICHHUS M OOBSCHEHUS MH(DOpPMAIMHM HM3y4aeMOW JUCHUILTUHBI; MOXKET
IIOKAa3aTh UHTEIUICKTYaJIbHbIC HABBIKU PELICHMS POCTHIX 3aa4.

— Ha OLICHKY «yJAOBJIETBOPHTEIbHOY!

CryneHT Bilafiee€T TEPMUHOJIOTHEN U3y4aeMOW JIUCLHUIUIMHBI; CTYIEHT MOXKET I10Ka3aTh 3Ha-
HUS Ha YPOBHE BOCHPOM3BEACHUS U 00BSICHEHHS HH(DOPMAITUK U3y4aeMOi AUCIUILUTUHBL; HE MOXKET
IIOKAa3aTh UHTEIUICKTYaJIbHbIC HABBIKU PELICHMS POCTHIX 3a/1a4.

— Ha OLICHKY «HEeY/I0BJIETBOPHUTEIbHO».

CryneHT BlageeT TEPMUHOJIOTHEH M3y4aeMOW IHUCLUIUIMHBI; CTYIEHT HE MOXET IIOKa3aTh
3HAaHUS Ha YPOBHE BOCIPOHM3BEACHUS M OOBACHEHHsS MH(OPMAIMHM M3y4aeMOW TUCIMILUIMHBI, HE
MOJKET II0Ka3aTh MHTEJUICKTYaJIbHbIEC HABBIKY PEIICHUS ITPOCTHIX 3a1ad.

8 YueOHo-MeTOAMUYECKOe U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUIITUHBI
a) OcHoBHas JInTepaTrypa:

1. Cemenos, 0. I1. OcHoBbI TemnomaccooomeHa : yue6. nocobue / FO.I1. CemeHoB. —
Mockga : UHOPA-M, 2019. — 246 c¢. — (Bricmiee o6pa3oBanue: bakanaBpuar). —
www.dx.doi.org/10.12737/textbook _5b4c72d22046e3.77590088. - ISBN 978-5-16-013601-1. -
Tekcr : anmexTpoHHbIH. — Pexxum qoctyna: https://znanium.com/catalog/product/945242

2. lIgetkoB, ®©.D. TemmomaccooOMeH [DneKTpOHHBIN pecypc]|: yueOHuk ams By3oB / LBet-
koB @.®. - M. : 3parensckuii nom MOU, 2017.

Pesxxum noctyna: http://www.studentlibrary.ru/book/ISBN9785383011720.html

0) lono/iHUTeILHAS JIUTEPATYypa:

1. Mupam, A.O. Texnuueckas TepMoAMHaMUKa. TeruiomaccoooMer / A.O. Mupawm, B.A.
ITaBienko - M. : U3garenscteo ACB, 2017. - 352 c¢. - ISBN 978-5-93093-841-8 - Tekcr : 3nek-
TpouHslii / DBC "Koncynbrant ctynenta" : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785930938418.html - Pexxum gocTyma : 1o moucKe.

2. Musko, K.b. Yncnennoe perienue 3a1a4 ruipoJMHAMUKN U TEINIOMaccOOOMEHa : yueo-
Hoe nocodue / K.b. Munko, I'.I'. SIaskos. - M. : MDHU, 2020. - ISBN 978-5-383-01425-7 - Texkcr :
anektpoHHsli // OBC "KoncynsranT cryaenra” : [caiiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383014257.htm| Pexwum moctyma : O MOAMUCKE.

3. Kynunos, A. A. TermomaccooOmeH : yue6Hoe nocobue / A. A. KyauHoB. - Mocksa :
NH®PA-M, 2020. - 375 c. - (Beicmee obpa3oBanue: bakanaspuar). - ISBN 978-5-16-011093-6. -
Tekcer : anextponnsiid. - URL: https://znanium.com/catalog/product/1046937 — Pexxum moctyna: mo
TIOJTTIHICKE.

4. Tennonepenaya : yue6Hoe nocobue : B 2 4. Y. 1. OcHoBbl Teopuu Tertonepenaun / B. C.
Yepenuuuenko, B. A. Cununpig, A. Y. Amudepos, FO. U. [lapos ; nox pea. B. C. Yepenuudenko.
— Mocksa : UTHOPA-M, 2020. — 221 c. — (Bsicmiee obpa3zoBanue: bakanaspuat). - ISBN 978-5-
16-014715-4. - Texcr : anekrponHsIit. - URL: https://znanium.com/catalog/product/1001086 — Pe-
UM JIOCTYTA: TI0 TOJIHCKE.

B) MeToanuyeckne yKa3anus:

1. Marseesa, I'. H. DxcnepuMeHTaIpHOE UCCIIEIOBAHKE MTPOIIECCOB TEIII0O0OMEHa : yueOHOe To-
cobue / I'. H. MatBeeBa, 0. U. TaprakoBckwuii, b. K. CeHuukuH. - 2-¢ u3/1., HOJATOT. 10 TeY.
u3n. 2008 r. - Marautoropek : MI'TY, 2011. - 1 anektpos. ont. quck (CD-ROM). - 3arm. ¢
TUTYI. 3kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/111
9153/989.pdf&view=true . - MakpooOBeKT. - TeKCT : 37eKTpOHHBIA. - CBeIeHHSs JOCTYITHBI
taxke Ha CD-ROM.
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https://znanium.com/catalog/product/945242
http://www.studentlibrary.ru/book/ISBN9785383011720.html
https://www.studentlibrary.ru/book/ISBN9785930938418.html
https://www.studentlibrary.ru/book/ISBN9785383014257.html
https://znanium.com/catalog/product/1046937
https://znanium.com/catalog/product/1001086
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/1119153/989.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/1119153/989.pdf&view=true

AranutoB, E.b. 'maporazoaunamuka: yueoHoe mocoowue [ By30B] / E.b. Aranu-tos, M.C.
CoxonoBa. — Marauroropck: MI'TY um. I'. U. Hocoga, 2019. - 1 CD-ROM. - ISBN 978-5-
9967-1510-7. - 3arn. ¢ TuTyI. ’kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3939.pdf&show=dcatalogues/1/15
30514/3939.pdf&view=true - MakpooObeKT. - TEKCT: 37eKTPOHHBIH. - CBEICHHS JO-CTYITHBI
taxke Ha CD-ROM.

CokonoBa M.C., Jlememiko M.A. BBenenue B Kypc ruporazoiMHaMUKu. — Maruu-Toropck:
N3n-Bo Marnutoropck. roc. Texs. yu-ta um. I'.11. Hocosa, 2017. — 10 c.

TuxonoB A.B., CokonoBa M.C. U3yuenune cBOHCTB CBOOOHBIX (HEOTPAHUYCHHBIX) TYpOY-
JIEHTHBIX CTpyH. — Marauroropck: M3n-so Marauroropcek. roc. texs. yu-ta uM. I'.11. Hocosa,
2017.-10c.

Tuxono A.B., CokonoBa M.C. UccienoBanue 3akOHOMEPHOCTEH CTpyHHOTO Mpu-0opa. —
Maruutoropck: M3n-so Maraurtoropck. roc. Text. yu-ta um. I'.11. Hocosa, 2017. — 10 c.
Tuxonos A.B., CokonoBa M.C. [Ipaktuyeckoe npumeHeHue ypaBuenus: bepnymuim. — Maruu-
toropck: M3a-so Maruuroropcek. roc. TexH. yH-Ta uM. [.W. HocoBa, 2017. — 10 c.

r) llporpammHuoe obecnneuenue u UHTEepHET-pecypcebl

Haunmenosanue 110 No norosopa CpoK neicTBUS JIUIIEH3UU

CranjapTHbIe

Microsoft Windows 7 J1-1227 ot 08.10.2018 11.10.2021
Microsoft Office 2007 Nel35 ot 17.09.2007 beccpouno

7Zip CB000OIHO pacnpocTpaHsieMoe 06eccpoyHO

FAR Manager CB00OOHO pacnpocTpaHsIeMoe 0eccpouHo
JlononuurenpHbIC

Microsoft Windows 10 Pro J-1227 ot 8.10.2018 11.10.2021

1. denepanbHblii UHCTUTYT NpoMbIIUIeHHONH cobcTBeHHOcTH : calT POCITATEHTA /
OUTIC. — Mocksa : ®UTIC, 2009 — . — URL.: http://www1.fips.ru/ — Pexum mocry-
na: cBOOOAHBIN. — TeKCT: ANMEeKTPOHHBIH.

2. Poccuiickuit manexc HayyHoro muruposanusi (PMHLI) : mammonansHas Oubmmorpa-
¢uueckas 0a3a JaHHBIX HAyYHOTO LUTUPOBaHMA. — TEKCT: SJIEKTPOHHBINA //
eLIBRARY.RU : nayunas snextpoHHast Oubnunoreka : cait. — Mocksa, 2000 — . —
URL: https://elibrary.ru/project risc.asp — Pexwum moctyna: Juis 3aperucTpHp. Moib-
30BaTEIICH.

3. Axagemms Google (Google Scholar) : mouckoBas cucrema cait. — URL:
https://scholar.google.ru/ — Pexum gocryma: uis 3aperucTpHp. MOIb30BaTeNei. —
TekceT: 2NeKTPOHHBIN.

4. EauHOe OKHO J0CTyna K MH(GOPMAIMOHHBIM pecypcaM : 3JeKTpOHHas OMOIHOTeKa :
caiit / ®I'AY THUU UTT "MHOOPMUKA". — Mocksa, 2005. — . —URL:
http://window.edu.ru/ — Pexxum noctyma: cBOOOAHBINA. — TEKCT: JIEKTPOHHBIH.

5. East View Information Services : DnektponHas 0aza nepuoaudeckux nzmaannii / OO0
«MIBUC. — URL: https://dlib.eastview.com/ — Pexxum poctymna: o moamnucke. — TEKCT:
3JIEKTPOHHBIM.

6. Poccuiickas ['ocynapcrBennas 6ubnanoreka. Karanoru : caiit / Poccuiickas rocynap-
CTBeHHas Oubimmoreka. — Mockea : PI'b, 2003 - URL.:
https://www.rsl.ru/ru/4readers/catalogues/ — Pexxum noctyma: cBoOomHblid. — Tekcr:
3JIEKTPOHHBIMN.

7. Dmnexktponnas  Oubmmoreka MITY wum. I. UW. HocoBa. - URL:
http://magtu.ru:8085/marcweb2/Default.asp — Pexum moctyma: st 3aperucTpup.
I10JIb30BaTENEN (BXO/ C BHEIIHEN CETH 110 JIOTUHY U NApoIto). — TeKCT: 371eKTPOHHBIM.
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https://magtu.informsystema.ru/uploader/fileUpload?name=3939.pdf&show=dcatalogues/1/1530514/3939.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3939.pdf&show=dcatalogues/1/1530514/3939.pdf&view=true
http://www1.fips.ru/
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https://scholar.google.ru/
http://window.edu.ru/
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https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

VYuuBepcurerckas uHpopmanuonnas cucrema POCCHUS : nHaydyHas »ieKTpOHHAs
oubmumoteka : caiit / HUBL] ; Dxonomuueckuii pakymnsrer MI'Y. — Mocksa : HUBII,
1997 — . — URL.: https://uisrussia.msu.ru — Pexxum mocryma: cBoOOmHBINA. — TEKCT:
AJIEKTPOHHBIN.

Web of science : MexayHapoaHas HaykoMeTpuueckas pedepaTUBHasi U IOJHOTEK-
cToBas 0a3a MaHHBIX Hay4dyHbIX m3aanuit : caut. — URL: http://webofscience.com —
Pexxum noctyma: [y 3apeructpup. nojb3oBarenei (Bxon no IP-agpecam Byza). —
TekeT: 2IeKTPOHHBIN.

Scopus : MexnyHapoaHas pedepaTUBHas U HOJHOTEKCTOBas CIIpaBoYHas 0a3a JaH-
HBIX Hay4YHbIX u3ganuil : caiir. — URL: http://scopus.com — Pexxum moctyma: juis 3a-
perucTpup. nojib3opareinei (Bxo o IP-anpecam By3a). — TeKCT: 2IE€KTPOHHBIN.
Springer Journals : MexayHapoaHas 6a3a MOJTHOTEKCTOBBIX KypHaIOB : caidT. — URL:
http://link.springer.com/ — Pexwum focTyma: st 3aperuCTpUp. Moab3oBareneii (BXo1
no [P-anpecam By3a). — TekcT: 2JIEKTPOHHBIN.

Springer Protocols : MexayHapoHasi KOJUIEKLIUs HAay4YHBIX MPOTOKOJIOB 10 Pa3iIny-
HBIM OTpacisM 3Hauwmii : caiit. — URL: http://www.springerprotocols.com/ - Pexum
JOCTyNa: Juisd 3aperucTpup. noijpzoBateneil (Bxox mo IP-aapecam By3a). — Tekcr:
AJIEKTPOHHBIN.

SpringerMaterials : MexayHapoaHasi 0a3a Hay4yHBIX MaTepuaioB B 00JIacTu Qusnye-
CKMX Hayk W umkuHupunra : cait. — URL: http://materials.springer.com/ — Pexum
JOCTyNa: JuIsd 3aperucTpup. noijpzoBateneil (Bxox mo IP-aapecam By3a). — Tekcr:
AJIEKTPOHHBIN.

Springer Reference : MexayHapoaHas 6a3a CpaBOYHBIX M3JIaHH 11O BCEM OTpacisiM
suanuit: caiit. — URL: http://www.springer.com/references — Pexum pocrtyma: st
3aperucTpup. nosup3oateneit (Bxox no [P-anpecam By3a). — TekcT: 3eKTpOHHBIH.
zbMATH : Mexnaynapoanasi pedeparuBHas 6a3a JaHHBIX 1O YMCTOW M MPUKIIATHOM
maremaruke : caut. — URL: http://zbmath.org/ — Pexxum nocryma: mnst 3apeructpup.
nosib3oBarene (Bxon no [P-anpecam By3a). — TeKCT: 3JIEKTPOHHBIH.

Springer Nature : MexnyHapoHas pegepaTUBHAs U MOJTHOTEKCTOBAasK CIIpaBOYHas Oa-
3a JaHHBIX HaydHbIX m3gaHwii : cait. — URL: https://www.nature.com/siteindex —
PexxuM poctyna: 1uis 3aperucTpup. nonb3oBateneil. — TekeT: 3eKTpOHHBIH.

ApXMB Hay4HBIX >KypHaJoB : cailT / HanuoHanbHbBIN 351€eKTpOHHO-MH(OPMaIIMOHHbBIN
KoHUopuuym. — Mocka : HOHUKOH, 2013 - . — URL:
https://archive.neicon.ru/xmlui/ — Pexxum moctyma: uis 3aperucTpup. Mojb30BaTelNe
(Bxon no IP-anpecam By3a). — TeKCT: 3I€KTPOHHBIH.

eLIBRARY.RU : nayuynas snextpoHHast Oubnuoreka : cait. — Mocksa, 2000 — . —
URL: https://elibrary.ru — Pexum gocTyma: uis 3aperHcTpup. MOJb30BaTelIeh. —
TekceT: 2neKTPOHHBIN.

PYKOHT : naunoHanbHbIN LUGPOBOH pecypc : MexXoTpaciieBas 3JIeKTpoHHas Ouo-
muoteka : cait / koHcopuuyM «KOTEKCTYM». — Ckonkoso, 2010 — . — URL:
https://rucont.ru — Pexum moctyma: ajst aBTOpH3. MoOJb3oBaTenei. — TeKcT: aIek-
TPOHHBIN.

9. MarepuajibHO-TEXHHYECKOE O0ecredeHue TUCIUTIINHBI
B cooTBeTcTBUY ¢ Y4EOHBIM MIIaHOM 10 AuctUIUInHe «Termmodgusnka» mpearycMOTpEeHbI
CJICTYIOIINE BUJIBI 3aHATHI: JICKITMOHHBIC, TPAKTUICCKUE 3aHATHS, CAMOCTOATENbHAs padoTa, KOH-
cynwtaruu (crondoerr BHKP), 3ader, sx3ameH, KypcoBas paborta.

Tun v Ha3BaHKE ayIUTOPUU OcHaleHue ayuTopun
Y4eOHbIC ayTUTOPUU IS MPOBEACHUS 3a- | MyIbTHMEIUHHBIC CPEACTBA XpaHEHUS, ITepeladnl |
HSTUH JIGKIIMOHHOTO TUTIA TIpeICTaBICHHsI HHPOPMAIIHH.
VYueOHast ayautopus aisi npoBefeHus Ja- | KoMruiekc 1abopaTOpHBIX YCTAHOBOK IO THUIPOTA30-
OOpaTOpHBIX padoT: JTMHAMUKE.
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Tun u Ha3BaHUe ayJUTOPUHU

OcHalleHue ayuTopun

J'Ia60paT0pI/ISI TUAPOrasoaAuHaMUuKHU

Y4yeOHast ayquTopusi ISl TPOBEACHUS Ja-
OopaTOpHBIX padoOT:
nabopaTopus TEmIoMaccoooMeHa

YcTaHoBKa 1O OMPEAETICHUIO YTIOBBIX KO PHUIIIEH-
TOB M3JTyYCHHUS; YCTAHOBKA IO U3YYCHUIO MIPOIIECCOB
KHUIIEHUS KUKOCTH; 3JEKTPOIIeUH, TpaHnchopmaTop;
niupomeTtp Testo 830-11, Roynger-89, [Ipomuns.

Y4eOHbIE ayaUTOpPUU JJIsi MPOBEICHUS
MIPAaKTUYECKUX 3aHATUM, TPYNIOBBIX U HH-
JUBUIAYAIBHBIX KOHCYJIBTAllMM, TEKYILETrO
KOHTPOJI U TPOMEKYTOUYHON aTTECTAlluU

Hocka, mei.

yqeGHbIe ayJuTopuun Jid  BBIIIOJIHCHUA
KypPCOBOT'O TIPOCKTUPOBAHUS, IMOMEIICHHS
JUISL  CaMOCTOSATEIbHONW paboTel 00y4aro-
HIAXCS

[lepconanbubie koMnbloTepsl ¢ makerom MS Office,
BBIXOZIOM B VIHTE€pHET U C TOCTYIIOM B 3JIEKTPOHHYIO
UH()OPMAIIMOHHO-00Pa30BaATEIIbHYI0 CPEAy YHHBEp-
CHUTETa

[Tomemienue i XpaHeHUsT ¥ TPOPUITAKTH-
YecKoro 0oOCHyKHBaHUS Y4eOHOTO 00Opy-
JOBaHUS

Cremtaxu, ceidbl I XpaHSHHUS yd4eOHOro 00opy-
JOBaHUS
HNucTpymeHTHI A1 peMOHTa J1abopaTopHOTO 000py-
JIOBaHUS
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